The cap-binding site of influenza virus protein PB2 as a drug target.
The RNA polymerase of influenza virus consists of three subunits: PA, PB1 and PB2. It uses a unique `cap-snatching' mechanism for the transcription of viral mRNAs. The cap-binding domain of the PB2 subunit (PB2cap) in the viral polymerase binds the cap of a host pre-mRNA molecule, while the endonuclease of the PA subunit cleaves the RNA 10-13 nucleotides downstream from the cap. The capped RNA fragment is then used as the primer for viral mRNA transcription. The structure of PB2cap from influenza virus H1N1 A/California/07/2009 and of its complex with the cap analog m(7)GTP were solved at high resolution. Structural changes are observed in the cap-binding site of this new pandemic influenza virus strain, especially the hydrophobic interactions between the ligand and the target protein. m(7)GTP binds deeper in the pocket than some other virus strains, much deeper than the host cap-binding proteins. Analysis of the new H1N1 structures and comparisons with other structures provide new insights into the design of small-molecule inhibitors that will be effective against multiple strains of both type A and type B influenza viruses.